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Methods Of Depositing A Silicon Dioxide Comprising Layer In The 
Fabrication Of Integrated Circuitry, And Methods Of Forming Trench 
Isolation In The Fabrication Of Integrated Circuitry 



TECHNICAL FIELD 

[0001] This invention relates to methods of depositing a silicon dioxide 
comprising layer in the fabrication of integrated circuitry, and to methods of 
forming trench isolation in the fabrication of integrated circuitry. 



BACKGROUND OF THE INVENTION 

[0002] One commonly used material in the fabrication of integrated 
circuitry is silicon dioxide. Such might be utilized as essentially 100% pure, 
or in combination with other materials, including property-modifying dopants. 
Accordingly, silicon dioxide might be utilized as a mixture with other 
materials in forming a layer or layers, and may or may not constitute a 
majority of a given layer. 

[0003] In certain instances of integrated circuitry fabrication, a 
substrate in process might have outwardly exposed surfaces of different 
compositions. Further in some instances, it is desirable to selectively 
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deposit a material over one substrate area, as opposed to another substrate 
area. In some instances, it might be desirable to in a blanketing manner 
deposit a silicon dioxide comprising (or other) layer of substantially uniform 
thickness over a substrate. In other instances, it might be desirable to in a 
blanketing manner deposit such a layer to be thicker over one area than 
over another area. 
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SUMMARY OF THE INVENTION 



[0004] This invention includes methods of depositing a silicon dioxide 
comprising layer in the fabrication of integrated circuitry, and to methods of 
forming trench isolation in the fabrication of integrated circuitry. In one 
implementation, a method of depositing a silicon dioxide comprising layer in 
the fabrication of integrated circuitry includes flowing an aluminum 
containing organic precursor to a chamber containing a semiconductor 
substrate effective to deposit an aluminum comprising layer over the 
substrate. An alkoxysilanol is flowed to the substrate comprising the 
aluminum comprising layer within the chamber effective to deposit a silicon 
dioxide comprising layer over the substrate. At least one halogen is 
provided within the chamber during at least one of the aluminum containing 
organic precursor flowing and the alkoxysilanol flowing under conditions 
effective to reduce rate of the deposit of the silicon dioxide comprising layer 
over the substrate than would otherwise occur under identical conditions but 
for providing the halogen. 

[0005] In one implementation, a method of depositing a silicon dioxide 
comprising layer in the fabrication of integrated circuitry includes providing 
within a chamber a semiconductor substrate having an exposed outer first 
surface comprising at least one halogen and an exposed outer second 
surface effectively void of any halogen. An aluminum containing organic 
precursor is flowed to the chamber effective to deposit an aluminum 
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comprising layer over the substrate. An alkoxysilanol is flowed to the 
substrate comprising the aluminum comprising layer within the chamber 
effective to selectively deposit a silicon dioxide comprising layer over the 
outer second surface as compared to the outer first surface. 

[0006] In one implementation, a method of depositing a silicon dioxide 
comprising layer in the fabrication of integrated circuitry includes flowing an 
aluminum containing organic precursor to a chamber containing a 
semiconductor substrate effective to deposit an aluminum comprising layer 
over the substrate. An alkoxysilanol is flowed to the substrate comprising 
the aluminum comprising layer within the chamber effective to deposit a 
silicon dioxide comprising layer over the substrate. At least one of the 
aluminum containing organic precursor flowing and the alkoxysilanol flowing 
includes flowing of at least one halogen containing material from externally 
of the chamber to the chamber. 

[0007] In one implementation, a method of depositing a silicon dioxide 
comprising layer in the fabrication of integrated circuitry includes flowing an 
aluminum containing organic precursor to a chamber containing a first 
semiconductor substrate effective to deposit an aluminum comprising layer 
over the first substrate. An alkoxysilanol is flowed to the first substrate 
comprising the aluminum comprising layer within the chamber effective to 
deposit a silicon dioxide comprising layer over the first substrate. After the 
deposit, the chamber is cleaned with at least one halogen containing 
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species. After the cleaning, at least one of activated oxygen, activated 
nitrogen, and activated hydrogen is provided within the chamber effective to 
react with residual halogen present within the chamber from the cleaning. 
After the providing, an aluminum containing organic precursor is flowed to 
the chamber containing a second semiconductor substrate effective to 
deposit an aluminum comprising layer over the second substrate. An 
alkoxysilanol is flowed to the second substrate comprising the aluminum 
comprising layer within the chamber effective to deposit a silicon dioxide 
comprising layer over the second substrate. The reacting of the at least one 
of activated oxygen, the activated nitrogen, and the activated hydrogen is 
effective to increase growth rate of the silicon dioxide comprising layer over 
the second substrate than would otherwise occur under identical conditions 
in the absence of such prior reacting. 

[0008] Other aspects and implementations are contemplated. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Preferred embodiments of the invention are described below 
with reference to the following accompanying drawings. 

[0010] Fig. 1 is a diagrammatic sectional view of a semiconductor wafer 
fragment in process in accordance with an aspect of the invention. 

[0011] Fig. 2 is a view of the Fig. 1 wafer fragment at a processing step 
subsequent to that shown by Fig. 1 . 

[0012] Fig. 3 is a view of the Fig. 2 wafer fragment at a processing step 
subsequent to that shown by Fig. 2. 

[0013] Fig. 4 is a view of the Fig. 3 wafer fragment at a processing step 
subsequent to that shown by Fig. 3. 

[0014] Fig. 5 is a diagrammatic sectional view of a semiconductor wafer 
fragment in process in accordance with an aspect of the invention. 

[0015] Fig. 6 is a view of the Fig. 5 wafer fragment at a processing step 
subsequent to that shown by Fig. 5. 

[0016] Fig. 7 is a view of the Fig. 6 wafer fragment at a processing step 
subsequent to that shown by Fig. 6. 
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[0017] Fig. 8 is a view of the Fig. 7 wafer fragment at a processing step 
subsequent to that shown by Fig. 7. 

[0018] Fig. 9 is an alternate view of the Fig. 7 wafer fragment at a 
processing step subsequent to that shown by Fig. 7. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] This disclosure of the invention is submitted in furtherance of the 
constitutional purposes of the U.S. Patent Laws "to promote the progress of 
science and useful arts" (Article 1, Section 8). 

[0020] An exemplary method of depositing a silicon dioxide comprising 
layer in the fabrication of integrated circuitry is described in a first 
exemplary embodiment with respect to Figs. 1-4. Referring to Fig. 1, an 
exemplary semiconductor substrate 10 includes a bulk monocrystalline 
substrate 12. Any other semiconductor substrate is contemplated, including 
silicon-on-insulator, and/or employing other semiconductive materials. In 
the context of this document, the term "semiconductor substrate" or 
"semiconductive substrate" is defined to mean any construction comprising 
semiconductive material, including, but not limited to, bulk semiconductive 
materials such as a semiconductive wafer (either alone or in assemblies 
comprising other materials thereon), and semiconductive material layers 
(either alone or in assemblies comprising other materials). The term 
"substrate" refers to any supporting structure, including, but not limited to, 
the semiconductive substrates described above. Further in the context of 
this document, the term "layer" encompasses both the singular and the 
plural unless otherwise indicated. Materials/Layers 13 and 14 are formed 
over base substrate 12. Material 13 has an exposed outer first surface 15 
comprising at least one halogen, and material 14 comprises an exposed 
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outer second surface 16 which is effectively void of any halogen, as will be 
clarified below. An exemplary preferred material for outer surface 15 is a 
nitride, for example tantalum nitride. By way of example only, such can be 
deposited using chemical vapor deposition and/or atomic layer deposition 
utilizing TaXs (where "X" is a halogen, preferably selected from the group 
consisting of F, CI, Br and I) and NH3 as precursors. An exemplary 
preferred temperature for such deposition is 400°C, with 2 Torr being an 
exemplary pressure. Such tantalum nitride film will typically incorporate 
anywhere from 0.1% atomic to 7% atomic halogen therein. 

[0021] Referring to Fig. 2, substrate 10 has been provided within a 
suitable chamber, and an aluminum containing organic precursor flowed 
thereto effective to deposit an aluminum comprising layer 18 over the 
substrate. As shown, aluminum comprising layer 18 is deposited over both 
exposed outer first surface 15 and exposed outer second surface 16. Such 
might alternately only deposit over outer second surface 16, or deposit to 
some lesser degree over outer surface 15 as compared to outer surface 16. 
The aluminum comprising layer might be in elemental or alloy form, but will 
more likely be in a metal compound form, for example as shown. The 
invention was reduced-to-practice with respect to forming an aluminum 
compound comprising methyl aluminum and aluminum oxide, for example 
the chemisorbed AI-O-CH3 species, as shown. Such can be formed by 
chemical vapor deposition, atomic layer deposition, or any other deposition, 
whether existing or yet-to-be developed. An example technique to produce 
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the illustrated Fig. 2 construction includes atomic layer deposition whereby 
outer surfaces 15 and 16 are initially hydroxylated to form pending/ 
chemisorbed OH groups. A methyl aluminum, for example trimethyl- 
aluminum or aluminum dimethylamide, can then be provided to produce the 
illustrated layer 18, for example as described in Hausmann et al., Rapid 
Vapor Deposition of l-lighly Conformal Silica Nanolaminates, Science 
Magazine, Vol. 298, pp. 402-406 (2002). Such might largely produce the 
layer 18 as shown, and might also produce, alternately or in combination 
therewith, a dimethylaluminide molecule with aluminum atoms bonded to a 
single oxygen atom pending from the substrate. Other aluminum containing 
materials are, of course, contemplated. Regardless, in one preferred 
implementation, the aluminum layer which is formed would preferably be no 
more than 3 monolayers thick, and perhaps more preferably only be about a 
single saturated monolayer thick. A specific example to produce the 
illustrated layer 18 includes a one second pulse of trimethylaluminum from 
an ampoule at room temperature, followed by 30 seconds of purging with an 
inert gas, for example with both the trimethylaluminum pulse and the purging 
using 100 seem flow of Ar, and a wafer temperature of 230''C. 

[0022] Referring to Fig. 3, an alkoxysilanol is flowed to the substrate 
within the chamber. As used herein, "alkoxysilanol" is intended to include 
any alkoxy silane alcohol, for example including alkoxy silane diols and 
alkoxy silane triols. Exemplary preferred alkoxysilanols include 
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tristertbutoxysilanol and tristertpentoxysilanol, with Fig. 3 depicting a 
layer 20 resulting from utilizing tristerbutoxysilanol. 

[0023] Referring to Fig. 4, continuing exposure to such alkoxysilanol 
has resulted in the formation of another layer 22. Continuing exposure 
results in the formation of more layers effective to selectively deposit a 
silicon dioxide comprising layer 20/22 over outer second surface 16 as 
compared to outer first surface 15. In the context of this document, a 
selective deposit of one material relative to another is at a ratio of at least 
2:1. Preferably, the selective deposit is at a ratio of at least 5:1, more 
preferably at a ratio of at least 10:1, and even more preferably at a ratio of 
at least 50:1. Preferably, the selective deposit is at a ratio of at least 99:1 
for at least the first 100 Angstroms of thickness, of the silicon dioxide 
comprising layer, and more preferably for at least the first 250 Angstroms of 
thickness of the silicon dioxide comprising layer. Exemplary techniques for 
forming growing layer 20/22 are as described in the Hausmann et al. article 
referred to above. The alkoxysilanol flowing to produce the exemplary 
Fig. 4 composition, after producing the Fig. 3 composition, might be 
continuous, for example at variable rates or at a substantially constant rate. 
For example continuing with the specific example described above, following 
the thirty second purge, a continuous sixty second pulse of 
tristerbutoxysilanol by flowing 100 seem of Ar over an ampoule containing 
tristerbutoxysilanol at about 70°C can occur, followed by another sixty 
second purge with Ar. Alternately by way of example only, the flowing of the 
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alkoxysilanol after forming the Fig. 3 or other composition might be pulsed, 
meaning the result of discrete alkoxysilanol pulsings having some time 
interval therebetween where alkoxysilanol is not flowing to the surfaces. 
Preferred substrate temperature during the flowing is from 200°C to 300°C, 
and more preferably from 226°C to 250°C, although other temperatures are 
contemplated. An exemplary preferred pressure range is from 100 mTorr to 
1 0 Torr. 

[0024] Fluorine presence in the deposition chamber has been 
discovered to degrade the rate of deposition of the silicon dioxide 
comprising layer in connection with a process which initially deposits an 
aluminum comprising layer over a substrate, followed by the flowing of an 
alkoxysilanol thereto. Accordingly, the provision of one outer deposition 
surface to comprise fluorine, with another outer deposition surface being 
effectively void of fluorine, enables a selective deposition of a silicon dioxide 
comprising layer. A similar effect is effect is expected with each of the other 
halogens, most preferably any of CI, Br and I. It is believed that as little as 
1% atomic, or even less, incorporated halogen with respect to a deposition 
surface will reduce or eliminate the growth of a silicon dioxide comprising 
layer thereover. Greater quantities of halogen are expected to increase the 
degree of selectivity. By way of example only and not of limitation, it is 
theorized that the halogen may be reacting with the aluminum to preclude or 
at least reduce reaction of the alkoxysilanol over the halogen containing 
surface. Alternately, perhaps the halogen is inhibiting aluminum from 
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otherwise acting in a catalytic manner with the alkoxysilanol which otherwise 
facilitates continued growth of the silicon dioxide comprising layer over a 
non-halogen containing surface. 

[0025] Silicon dioxide comprising layer growth may be substantially 
amorphous, and may be self-limited to a certain thickness, for example to 
about 500 Angstroms to 700 Angstroms. In other words, continued exposure 
to alkoxysilanol may be expected to result in increasing growth of the silicon 
dioxide comprising layer being formed to some point where growth stops in 
spite of increasing exposure to alkoxysilanol. Regardless and further by 
way of example only, a selective silicon dioxide comprising layer growth 
might become more blanket after an initial layer has been deposited, as 
silicon dioxide would then be deposited onto silicon dioxide even in the non- 
selective area. Accordingly, the selective deposit might form some of the 
silicon dioxide comprising layer over the outer first surface 15. If so, it 
might be desirable to remove the silicon dioxide comprising layer from over 
outer first surface 15 and then repeat the alkoxysilanol flowing. Further and 
regardless, if the selective deposit is self-limiting to silicon dioxide 
comprising deposition after completing deposition of the aluminum 
comprising layer, and more deposition is desired, flowing of the aluminum 
containing organic precursor could be repeated followed by flowing of the 
alkoxysilanol for at least another cycle. 
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[0026] Outer surface 16 might be totally void of any halogen (meaning 
no detectable halogen) or may merely be effectively void of any halogen. In 
the context of this document, "effectively void of any halogen" does not 
preclude some halogen presence, as long as such is not sufficient to limit a 
selective depositing effect of at least 2:1 as described herein. 

[0027] The above exemplary processing was generally and generically 
described relative to any semiconductor substrate having an exposed outer 
first surface comprising at least one halogen and an exposed outer second 
surface effectively void of any halogen. Initial exemplary implementations of 
the above and other processings are described in additional embodiments, 
for example as next depicted by Figs. 5-9. By way of example only, such 
depict exemplary methods of forming trench isolation in the fabrication of 
integrated circuitry. Fig. 5 shows a semiconductor substrate 26 comprising 
a bulk monocrystalline silicon or other semiconductive material substrate 28. 
A masking layer 30 comprising at least one halogen (most preferably 
fluorine, with CI, Br and I being lesser preferred halogens) is formed over 
semiconductor substrate 28. Such is depicted as comprising a pad oxide 
layer 32 and an overlying nitride comprising layer 34, for example tantalum 
nitride incorporating at least one halogen as described above. 

[0028] Referring to Fig. 6, isolation trenches 36 and 38 have been 
etched through halogen containing masking layer 30 into the semiconductive 
material of substrate 28/26. A thermal oxide layer or other layer (not shown) 
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might be provided now or subsequently, for example by exposing 
substrate 26 to thermal oxidizing conditions. Regardless, isolation 
trenches 36 and 38 within the semiconductive material are provided to 
comprise some deposition surface 45 which is effectively void of any 
halogen. 

[0029] Referring to Fig. 7, an aluminum containing organic precursor 
has been flowed to substrate 26 effective to deposit an aluminum comprising 
layer 46 over the substrate. Attributes as described above, for example with 
respect to layer 18 of the first described embodiment, are preferably utilized 
relative to forming the illustrated metal comprising layer 46. Aluminum 
comprising layer 46 is shown as being deposited both within isolation 
trenches 36 and 38 and over halogen containing masking layer 30, although 
such is in no way required. 

[0030] Referring to Fig. 8, an alkoxysilanol has been flowed to 
substrate 26 effective to selectively deposit a silicon dioxide comprising 
layer 48 within isolation trenches 36 and 38, as compared to over halogen 
comprising masking layer 30. Such deposition is depicted as being effective 
to fill, and slightly overfill, those portions of isolation trenches 36 and 38 
received within semiconductive material 28. Alternately by way of example 
only, such formation might only partially fill such portions of the trenches, 
and a subsequent insulative or other material layer deposition conducted to 
more completely fill such trenches. 
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[0031] Fig. 9 depicts a substrate 26a in a method whereby the selective 
deposit forms some of silicon dioxide comprising layer 48b over halogen 
containing masking layer 30. In such instance, it might be desirable to 
remove the silicon dioxide comprising layer 48b from over halogen 
containing masking layer 30, for example by chemical-mechanical polishing 
or some other existing or yet-to-be-developed technique. Thereafter, the 
alkoxysilanol flowing can be continued, if desired, to completely or partially 
fill the remaining volume of the trenches. Of course, the aluminum 
containing organic precursor flowing might also be conducted or repeated 
prior to flowing the alkoxysilanol. 

[0032] In another aspect of the invention, a method of depositing a 
silicon dioxide comprising layer in the fabrication of integrated circuitry is 
hereby disclosed. Such includes flowing an aluminum containing organic 
precursor to a chamber containing a semiconductor substrate effective to 
deposit an aluminum comprising layer over the substrate. Exemplary 
techniques are like those described above with respect to trimethylaluminum 
flowing to a hydroxylated surface. Subsequently, an alkoxysilanol is flowed 
to the substrate comprising the aluminum comprising layer within the 
chamber effective to deposit a silicon dioxide comprising layer over the 
substrate. Exemplary preferred attributes are as described above, for 
example with respect to the formation of silicon dioxide comprising 
layer 20/22, but not necessarily selectively on one area of the substrate as 
compared to another area of the substrate. In accordance with this aspect 
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of the invention, at least one of the aluminum containing organic precursor 
flowing and the alkoxysilanol flowing includes the flowing of at least one 
halogen containing material from externally of the chamber to the chamber. 
For example, the halogen containing material might be with only one or both 
of the alkoxysilanol precursor flowing and the aluminum containing organic 
precursor flowing. Most preferred is halogen containing material flowing 
with the alkoxysilanol flowing. The silicon dioxide layer might be formed in a 
blanketing manner on the substrate, or be selectively formed on some areas 
of the substrate versus other areas of the substrate. Exemplary halogen 
containing materials include X2, HX, halocarbons (i.e., CX4) and 
hydrohalocarbons (i.e., CHS3, CH2X2, etc.), where "X: is a halogen. 
Regardless, the halogen containing material might be plasma activated, or 
not, and if so within and/or externally of the deposition chamber. 

[0033] In one implementation, the halogen containing material flowing 
impacts the rate of growth of the silicon dioxide comprising layer, and 
accordingly, the rate of growth of such layer is controlled by or with the 
halogen containing material flowing. For example and by way of example 
only, increasing flow rate of a given halogen containing material will tend to 
reduce the rate of deposition, whereas decreased rates of flowing of the 
given halogen containing material provides a greater rate of growth, or 
reduced rate of growth as compared to flowing no halogen-containing 
material to the chamber. Regardless, in such implementation, the rate of 
growth of the silicon dioxide comprising layer can be controlled with the 
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halogen containing material flowing, either with respect to its composition 
and/or rate of flow. 

[0034] In one implementation, the silicon dioxide comprising layer may 
comprise aluminum oxide. The quantity of aluminum oxide within the silicon 
dioxide comprising layer can be controlled with the halogen containing 
material flowing (i.e., with one or both of the aluminum containing organic 
precursor flowing and the alkoxysilanol flowing). For example, as the rate of 
flow of a halogen containing material increases, the quantity of aluminum 
oxide formed in the silicon dioxide comprising layer increases. This may be 
desirable, by way of example only, in establishing desired wet or other etch 
rates of the silicon dioxide comprising layer. For example, the more 
aluminum oxide within a silicon dioxide comprising layer, the slower the etch 
rate utilizing wet an HF etching chemistry. Other film properties might also 
be impacted, such as film morphology and gap filling or other conformality in 
the deposition of the layer over a substrate. 

[0035] In another implementation, such flowing of a halogen containing 
material from externally of the chamber to the chamber might be conducted 
with at least one of the aluminum containing organic precursor flowing and 
the alkoxysilanol flowing for yet-to-be determined/developed reasons or 
purposes. 
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[0036] Regardless, in one aspect of the invention, a method of 
depositing a silicon dioxide comprising layer in the fabrication of integrated 
circuitry is further disclosed. Such comprises flowing an aluminum 
containing organic precursor to a chamber containing a semiconductor 
substrate effective to deposit an aluminum comprising layer over the 
substrate. Preferred attributes are as described above with respect to the 
use of trimethylaluminum over a hydroxylated surface. Thereafter, an 
alkoxysilanol is flowed to the substrate comprising the aluminum comprising 
layer within the chamber effective to deposit a silicon dioxide comprising 
layer over the substrate. At least one halogen is provided within the 
chamber during at least one of the aluminum containing organic precursor 
and the alkoxysilanol flowing under conditions effective to reduce the rate of 
deposit of the silicon dioxide comprising layer over the substrate than would 
otherwise occur under identical conditions but for providing the halogen. 
Such aspect as just-stated is generic to the first described embodiment, 
although such is in no way so limited. For example and by way of example 
only, the first described embodiment provides halogen within the chamber 
from deposited halogen containing material present on the substrate. Such 
is effective to reduce the rate of the deposit of a silicon dioxide comprising 
layer over the substrate for example as-described with respect to being 
selective to deposit at a much lower rate, or not deposit at all, over some 
portion of the substrate. With respect to the above described latter aspect, 
halogen is provided by flowing a halogen containing material from externally 
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of the chamber to the substrate. Of course, such aspects might be 
combined with halogen coming from both a substrate within the chamber 
and from externally of the same by a gas/plasma flow. Further of course, 
the silicon dioxide comprising layer might be formed in a blanketing manner 
on the substrate, or selectively formed on some areas of the substrate 
versus other areas of the substrate. 

[0037] Pertinent to another considered aspect of the invention, 
chambers within which silicon dioxide comprising layers are formed, for 
example as described above utilizing an aluminum containing organic 
precursor and alkoxysilanol, are occasionally cleaned. Such cleaning is 
typically conducted with a halogen containing species, for example NX3, 
where "X" is a halogen. It has been found that subsequent deposition of 
such silicon dioxide comprising layers immediately after such a cleaning, 
particularly with NF3, is at a considerably reduced rate. Where throughput 
maximization is desired, it might be useful to minimize such effect. It is 
theorized that the reduced rate of deposit is the result of one or more 
residual halogen containing species which remain in the reactor, possibly 
from adherence to internal chamber surfaces and hardware. 

[0038] In another considered aspect of the invention, a method of 
depositing a silicon dioxide comprising layer in the fabrication of integrated 
circuitry includes flowing an aluminum containing organic precursor to a 
chamber containing a first semiconductor substrate effective to deposit an 
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aluminum comprising layer over the first substrate. Exemplary and 
preferred attributes are as described above with respect to 
trimethylaluminum usage over a hydroxylated surface. Regardless, an 
alkoxysilanol is flowed to the first substrate comprising the aluminum 
comprising layer within the chamber effective to deposit a silicon dioxide 
comprising layer over the first substrate. Subsequent deposition might 
occur onto the first substrate within the chamber, or the same or other 
depositions within the chamber might also be conducted with respect to one 
or more other substrates. 

[0039] Regardless, after the deposit, the chamber is cleaned with a 
halogen containing species. A preferred example includes NX3 (preferably 
NF3) as described above, and with or without plasma or other activation. 
Preferably, the first substrate is removed from the chamber prior to such 
cleaning. Regardless, after the cleaning at least one of activated oxygen, 
activated nitrogen, and activated hydrogen Is provided within the chamber 
effective to react with residual halogen present within the chamber from the 
cleaning. An exemplary preferred activated oxygen includes O3 and/or any 
other oxygen containing material in an activated state, for example from 
plasma activation within or external of the chamber. By way of example 
only, other examples include plasma O2 or activated compounds containing 
N and O, such as NOx. Such also constitutes an exemplary activated 
nitrogen containing material, with an N2 plasma being another specific 
example. An exemplary preferred activated hydrogen includes H2 and/or 
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any other hydrogen containing material in an activated state, for example 
from plasma activation within or external of the chamber. 

[0040] The reacting might be effective to react the residual halogen into 
some other non-impacting, or lower impacting species, which remains within 
the chamber. Alternately or in addition thereto, the reacting might be 
effective to form some gaseous product containing the halogen which is 
exhausted from the chamber. Further by way of example only, residual 
halogen in the chamber might be present in the form of X2 or HX, where "X" 
is a halogen. These and other halogen containing species might preferably 
be reacted to form NF3, some 0-F, and/or some H-F species which would 
preferably be exhausted from the chamber. 

[0041] After providing one or more of the activated oxygen, activated 
nitrogen, and activated hydrogen, an aluminum containing organic precursor 
is flowed to the chamber which contains a second semiconductor substrate 
effective to deposit an aluminum comprising layer over the second 
substrate. Preferably, the second substrate has not been provided into the 
chamber until completion of the treatment with the activated oxygen, the 
activated nitrogen, and/or the activated hydrogen. The aluminum containing 
organic precursor utilized might be the same as that in forming an aluminum 
comprising layer over the first substrate, or might be different, in forming the 
same or different composition aluminum comprising layer. 
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[0042] Regardless and thereafter, an alkoxysilanol is flowed to the 
second substrate having the aluminum comprising layer within the chamber 
effective to deposit a silicon dioxide comprising layer over the second 
substrate. Again, the alkoxysilanol might be the same as or different from 
that used to deposit the silicon dioxide comprising layer over the first 
substrate. Regardless, the reacting of the at least one of activated oxygen, 
the activated nitrogen, and the activated hydrogen is effective to increase 
the growth rate of the silicon dioxide comprising layer over the second 
substrate than would otherwise occur under identical conditions in the 
absence of such prior reacting with such at least one of activated oxygen, 
activated nitrogen, and activated hydrogen. 

[0043] In compliance with the statute, the .invention has been described 
in language more or less specific as to structural and methodical features. 
It is to be understood, however, that the invention is not limited to the 
specific features shown and described, since the means herein disclosed 
comprise preferred forms of putting the invention into effect. The invention 
is, therefore, claimed in any of its forms or modifications within the proper 
scope of the appended claims appropriately interpreted in accordance with 
the doctrine of equivalents. 
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